Abstract. The modified second multiplicative Zagreb index of a connected graph , denoted by ∏ * 2 ( ), is defined as ∏ *
Introduction
Throughout this paper, we consider only simple connected graphs. Let be such a graph on vertices and edges. We denote the vertex set and edge set of by ( ) and ( ), respectively. Thus, | ( )| = and | ( )| = . As usual, is said to be the order and the size of . If and are two adjacent vertices of , then the edge connecting them will be denoted by . The degree of a vertex ∈ ( ) is the number of vertices adjacent to and is denoted by ( ). We refer to [9] for unexplained terminology and notation.
In theoretical chemistry, the physico-chemical properties of chemical compounds are often modeled by means of molecular-graph-based structure-descriptors, which are also referred to as topological indices [8, 14] . The first and second Zagreb indices, respectively, defined 
Main results
All the operations considered are binary, hence we deal with two finite and simple graphs, 1 and 2 . For a given graph , its vertex and edge sets will be denoted by ( ) and ( ), respectively, and their cardinalities by and , respectively, where = 1, 2.
Union
A union 1 ∪ 2 of the graphs 1 and 2 is the graph with the vertex set ( 1 ) ∪ ( 2 ) and the edge set E( 1 ) ∪ E( 2 ). The degree 1 ∪ 2 ( ) of a vertex is equal to the degree of in the component ; = 1, 2 that contains it.
The following theorem obvious by definition. 
the equality holds in (1) if and only if 1 and 2 are regular graphs.
Proof. By definition of modified second multiplicative Zagreb index, we have
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By Lemma 1.1, we have
where 
Cartesian product
The Cartesian product 1 × 2 of graphs 1 and 2 has the vertex set ( 1 × 2 ) = ( 1 ) × ( 2 ) 
Substituting 1 and 2 value in (6), we get the inequality (4). Moreover, the equality holds in (5) if and only if 2 1 ( 1 ) + 2 ( 2 ) + 2 ( 2 ) = 2 1 ( 1 ) + 2 ( 2 ) + 2 ( 2 ) for any 1 , 1 ∈ ( 1 ) and 2 2 , 2 2 ∈ ( 2 ) and 2 2 ( 2 ) + 1 ( 1 ) + 1 ( 1 ) = 2 2 ( 2 ) + 1 ( 1 ) + 1 ( 1 ) for any 2 , 2 ∈ ( 2 ) and 1 1 , 1 1 ∈ ( 1 ) by Lemma 1.1. One can easily see that the equality in (5) if and only if 1 ( 1 ) = 1 ( 1 ) for any 1 , 1 ∈ ( 1 ) and 2 ( 2 ) = 2 ( 2 ) for any 2 , 2 ∈ ( 2 ). Hence the equality holds in (4) if and only if both 1 and 2 are regular graphs.
Composition
The composition 1 [ 2 ] of graphs 1 and 2 with disjoint vertex sets ( 1 ) and ( 2 ) and edge sets ( 1 ) and ( 2 ) is the graph with vertex set ( 1 ) × ( 2 ) 
the equality holds in (7) if and only if 1 and 2 are regular graphs.
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[ ( 2 1 ( 1 )+ 2 ( 2 ))+( 2 1 ( 1 )+ 2 ( 2 ))] .
which gives the required result in (7) by substituting 1 and 2 value in (9). The equality holds in (8) and (9) if and only if 1 ( 1 ) = 1 ( 1 ) for any 1 , 1 ∈ ( 1 ) and 2 ( 2 ) = 2 ( 2 ) for any 2 , 2 ∈ ( 2 ) by Lemma 1.1. Hence the equality holds in (7) if and only if both 1 and 2 are regular graphs.
Corona product
The corona product 1 ∘ 2 is defined as the graph obtained from 1 and 2 by taking one copy of 1 and | ( 1 ) 
Substituting 1 , 2 and 3 value in (12), we get the inequality (10) . The equality holds in (10) if and only if 1 ( ) = 1 ( ), , ∈ ( 1 ) and 2 ( ) = 2 ( ), , ∈ ( 2 ), that is, both 1 and 2 are regular graphs.
